INFLUENCES OF RELATED RETROVIRUSES ON HUMAN LYMPHOCYTES. Savita Pahwa and
Carl Saxin e r , Dept.
t 855 o f Pediatrics, North Shore Univ. ~o s p i t a ? , Cornell Univ. Medical College, Manhasset, New York, and Laboratory o f Tumor Cell Biology, National Cancer I n s t i t u t e , Bethesda. Marvland.
.
" I n f e c t i o n w i t h the human immunodeficiency v i r u s (HIV) can l e a d t o profound perturbations o f the immune system as well as t o c l i n i c a l disease. I n contrast, two r e l a t e d r e t r o v i r u s e s , the human lymphotropic v i r u s type I V (HTLV-IV) and the Simian lymphotropic v i r u s type I 1 1 (STLV-I 11) have n o t been associated w i t h c l i n i c a l disease i n t h e i r i n f e c t e d hosts. I n t h i s study,
these viruses were band-purified and disrupted. P r o t e i n -r i c h preparations o f these viruses were compared f o r t h e i r influences on functions o f B-and T lymphocytes o f healthy, HIV-uninfected donors. As described previously, the HIV p r o t e i n preparation could induce a T-dependent, polyclonal response i n B lymphocyte c u l t u r e s r e s u l t i n g i n immunoglobulin secretion. I n contrast, the other two v i r a l preparations d i d not cause e i t h e r p r o l i f e r a t i o n o r d i f f e r e n t i a t i o n o f normal B lymphocytes. Pokeweed mitogeninduced B c e l l d i f f e r e n t i a t i o n responses were i n h i b i t e d i n a dose-dependent manner w i t h HIV b u t n o t w i t h HTLV-IV o r STLV-111. None o f the v i r a l preparations induced a blastogenic response i n peripheral blood lymphocyte cultures. T lymphoprol i f e r a t i v e responses t o mitogens, antigens and allo-antigens were i n h i b i t e d t o varying degrees by these v i r a l preparations, w i t h the order o f magnitude o f i n h i b i t i o n being HIV >HTLV-IV >STLV-111. These f i n d i n g s suggest t h a t there maybe marked differences between these viruses i n t h e i r capacity f o r causing immunologic damage. Ab t o PRP are p r o t e c t i v e against Hib systemic i n f e c t i o n s , but i n f a n t s of age <1B mo generally do n o t have an adequate Ab r esponse t o the c u r r e n t PRP vaccine. However, sequential i n j e ct i o n s o f oligosaccharides coupled t o d i p h t h e r i a t o x o i d c a r r i e r s (D-01) can induce anti-PRP Ab i n e a r l y infancy. The high t i t e r s are r e l a t i v e l y t r a n s i e n t , but a p r e l i m i n a r y study showed t h a t 6 i n f a n t s given D-01 a t age 2, 4, and 6 mo made a high-for-age and l o n g -l i v e d Ab response t o an i n j e c t i o n o f PRP a t age 3-11 mo.
These studies have been extended t o show: (1) t h e phenomenon i s consistent--26 o f 27 0-01-primed i n f a n t s had an Ab r i s e w i t h a geometric mean g r e a t l y exceeding t h a t o f unprimed i n f a n t s ; (2) a l a r g e response t o the PRP "booster" can f o l l o w even a poor response t o the 0-01 priming; (3) w h i l e t h e response t o D-01 i s r e l a t i v e l y high i n IgGlIIgG2 r a t i o , the IgG2 tends t o predominate i n the response o f i n f a n t s t o the PRP booster, as i t does i n the responses o f adults; and (4) i s o e l e c t r i c focusing shows t h a t the IgG response t o D-01 consists o f a r e l a t i v e l y small number o f B c e l l clones, t h a t the response t o the PRP booster occurs by res t i m u l a t i o n of these clones, and t h a t those clones w i t h a low p I may be p r e f e r e n t i a l l y reactivated.
VARIABLE EXPRESSION OF B CELL FUNCTION I N FAMI-LIES WITH X-LINKED AGAMMAGLOBULINEMIA (XLA).
Kwan H. P un Hans D. Ochs, X i ian _Yancl, Ral h J.
8 5 7 d-*' ash, ept*atrics,& -VF&p'atiG;sOi:e a d?fect of B cell maturation involving the pre B to B cell stages. This block is not absolute since circulating immunoglobulin (19)' B cells may be found i n XLA. To evaluate 6 cell function i n XLA, we studied 37 patients, including 31 from 13 families with multiple affected members. Sera from 33 untreated patients contained measurable IgG, 26 exceeding 200 rngOh; IgG subclasses were proportionally diminished. IgM, at low concentrations, was detected i n 27; I g A l and IgA2 i n 7, and l g A l only i n 1 patient. Following immunization with bacteriophage @ I X 174, 13 failed to clear antigen and to produce antibody (Ab), 2 cleared phage without making detectable Ab. Of the 22 with low Ab titers, 9 switched frorn IgM to IgG (IgG1-3) after repeated lmmunization. Six of the 13 families with multiple affected members showed discordance i n their response: some did, others did not clear phage and make Ab, correlating with the number of circulating B cells. EBV induced lymphoblastoid cell lines (LCL) obtained, with difficulty, frorn 14/19 patients were analyzed for Ig synthesis: 7 L C L synthesized IgM, and 1 IgA1. Six L C L produced both IgM and IgG; 4 IgG subclasses were present i n 1 LCL, IgG1-3 i n 3 LCI-, I g G l and 3 i n 2 LC!-, I g G l and 2 i n 1 LCL. The amount of Ig produced was significant, although 6/14 L C L produced only 5-10% of control LCL, the quantity being highest for IgM, followed by IgG3bIgGl >IgG2>IgG4. In contrast, mitogen stimulated peripheral blood mononuclear cells produced predominantly IgG (80°h of cultures); IgM was found i n only 10% and IgA i n none. These studies demonstrate a broad spectrum of B cell defects i n XLA, ofLen variably expressed i n members of Lhe same family. B cells, although ~narkedly restricted in number and function, were demonstrated i n every X L A patient suggesting a broad defect of B cell maturation and differentiation into Ig synthesizing cells.
Because v a r i c e l l a i n a d u l t s has a higher m o r b i d i t y and m o r t a l i t y than i n c h i l d r e n , susceptible a d u l t s are a group t h a t would b e n e f i t from VV. Since l i t t l e i s known about the immunog e n i c i t y o f VV i n adults, we studied the immune responses o f ten FAMA negative (fluorescent anti-membrane antibody) a d u l t s t o VV.
They received 2500 plaque-forming u n i t s o f Oka/Merck VV ( l i v e , attenuated) and were boosted 3 months l a t e r . A FAMA was checked one month post vaccination and every 3 t o 6 months t h e r e a f t e r .
I n a d d i t i o n , we studied t h e i r peripheral blood mononuclear c e l l s by s t i m u l a t i o n index ( t r i t i a t e d thymidine uptake w i t h VZV antigen)
responder c e l l frequency ,RCF, ( number o f mononuclear c e l l s t h a t respond t o VZV antigen), and a b i l i t y t o i n h i b i t VZV plaque formation. The mean prevaccination s t i m u l a t i o n index was 1.6, RCF was l e s s than 1:100,000, and VZV plaque i n h i b i t i o n was 4%. Post vaccination, the mean values were 71, 1:30,000, and 51%, respectively. Although a l l t e n a d u l t s had evidence o f c e l lmediated immunity by one month post vaccination, three were FAMA negative u n t i l a f t e r booster, and one remains FAMA negative 12 months l a t e r . No side e f f e c t s were noted, and no decrease i n humoral o r cell-mediated immunity was seen over the follow-up period o f 3 t o 21 months (mean 12 months). This vaccine seems t o be immunogenic i n healthy, young a d u l t s but a discrepancy may be seen between the FAMA and t e s t s o f cell-mediated immunity.
CYTOTOXIC LYMPHOCYTE ACTIVITY IN THEUMATIC HEART OIS-EASE (RHD). Warren E. Re elmann
Ernest D Gra S. 2aher3, R. ame , ri; 0. 6-t : Decreased peripheral blood lymphoproliferative response due t o dysfunctional non-T lymphocytes and the presence o f unusual a n t igenic s t r u c t u r e s on peripheral blood non-T c e l l s are among the alSerations i n the immune system found i n p a t i e n t s w i t h rheumatic cardiac v a l v u l a r disease. The present study examined n a t u r a l k i ll e r c e l l a c t i v i t y and generation o f c y t o t o x i c lymphocytes a f t e r exposure t o blastogen A i n p a t i e n t s w i t h RHD and age-and socioeconomic-matched c o n t r o l s w i t h recurrent t o n s i l l i t i s b u t no rheumatic h i s t o r y , signs o r symptoms. Peripheral blood mononuclear c e l l s (PBMNC) were obtained by isopycnic c e n t r i f u g a t i o n . Fresh PBMNC were incubated w i t h 4 concentrations o f K562 erythroleukemia c e l l targets.
Rates of t a r g e t c e l l l y s i s were measured by assay o f l a c t a t e dehydrogenase using a spectrophotometric assay. Natural c y t o t o x i c a c t i v i t y o f f r e s h l y i s o l a t e d PBMNC d i d n o t d i f f e r between RHD and controls. However, the PBMNC from RHD showed s i g n i f i c a n t l y l e s s c y t o t o x i c i t y a f t e r they were c u l t u r e d alone i n media f o r 6 days. I n marked contrast, when c u l t u r e d f o r 6 days i n the presence o f streptococcal b.lastogen A, PBMNCs from RHD showed greater r a t e s o f t a r g e t c e l l l y s i s than c o n t r o l s a t a l l t a r g e t c e l l concentrations (P<.01 a t 8 x l o 4 t a r g e t c e l l s ) .
Thus, PBMNCs from RHD p a t i e n t s a f t e r exposure t o a p u r i f i e d group A streptococcal product generate markedly greater than normal c y t o t o x i c i t y against a t a r g e t t h a t displays d i f f e r e n t i a t i o n a n t igens b u t n o t major h i s t o c o m p a t i b i l i t y antigens on i t s surface.
